Epidemiological aspects of recruitment of male volunteers for non-invasive urodynamics by Avagyan, V. et al.
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com
 Original Paper 
 Urol Int 2006;77:159–165 
 DOI: 10.1159/000093912 
 Epidemiological Aspects of Recruitment 
of Male Volunteers for Non-Invasive 
Urodynamics 
 V. Avagyan   a     R. van Mastrigt   a     J.W.N.C. Huang Foen Chung   a     A.M. Bohnen   c     
J.L.H.R. Bosch   a     P.G.H. Mulder   b   
 Departments of  a   Urology, Sector Furore,  b   Epidemiology and Biostatistics, and  c   General Practice, Erasmus MC, 
 Rotterdam , The Netherlands
 
in response rates between GPs.  Conclusion: The population 
recruited was not urologically diff erent from the general 
population. The response depended on age, being highest 
around the age of 60, and increased with social economic 
status. It also depended on the GP who recruited the sub-
jects, and/or on the recruitment method. 
 Copyright © 2006 S. Karger AG, Basel 
 Introduction 
 With increasing age, the prostate oft en enlarges, usu-
ally as a result of benign prostatic hyperplasia (BPH). In 
response to the increasing resistance to urinary fl ow, the 
urinary bladder function changes. Th e function of the 
muscle can be assessed by calculating its contractility 
from urodynamic measurements of pressure and fl ow rate 
during voiding. Presently, such pressure measurements 
are invasive, i.e. a catheter has to be inserted into the blad-
der, an expensive and time-consuming procedure, which 
is uncomfortable for the patient. 
 We have developed a non-invasive method of measur-
ing the urinary bladder pressure using an external cath-
eter based on an incontinence condom  [1, 2] and we ap-
ply this method in a longitudinal study on healthy males 
 [3] . 
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 Abstract 
 Introduction: We studied epidemiological aspects of recruit-
ment of volunteers for a non-invasive urodynamic study. 
 Materials and Methods: 9,236 volunteers were invited by 20 
general practitioners (GPs), using two diff erent recruitment 
methods, i.e. by mail only, or during a subsequent visit to the 
GP’s offi  ce. Factors infl uencing the response rates were ana-
lyzed. We also tested how much the recruited population of 
volunteers diff ered from the general population, by compar-
ing it to another, proven representative study carried out 
earlier in 1,662 subjects.  Results: In the recruited population 
the prostate volumes were not signifi cantly diff erent from 
the proven representative study, but the symptom score was 
statistically signifi cantly higher, although the diff erence was 
so small it may be called clinically irrelevant. Recruitment of 
volunteers in two steps, i.e. asking them fi rst to visit the GP’s 
offi  ce, and inviting them there to visit the outpatient clinic, 
rather than directly inviting them (in writing) to the clinic 
seemed to lead to a higher response, although this eff ect 
could not be statistically discriminated from the diff erence 
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 Investigators in most community studies have not 
considered non-response bias; it is not known whether 
the study population is truly representative. One prelim-
inary study on potential non-response bias, the Olmsted 
County Study, suggested that the response might have 
been aff ected by concern about urological disease  [4] . 
Th e age distribution and non-response bias could have a 
large infl uence on the measured parameters. We there-
fore compared our study population with that of another 
study – the Krimpen study: normal values and determi-
nants of urogenital tract (dys)function in older men  [5] . 
Th at study is a longitudinal population-based study with 
1,688 participants, a response rate of 50% and a non-re-
sponder study, in which the representativeness of the par-
ticipating population was assessed. Th e authors described 
that the participants were representative for the total pop-
ulation: they were similar to those not responding on 
marital status, educational level, smoking and drinking 
habits, and treatment of chronic diseases, but had a slight-
ly lower perceived general health status and more LUTS 
(lower urinary tract symptoms). Adjustment for non-re-
sponse bias resulted in lower prevalences for all defi ni-
tions of LUTS used. Additionally, to study possible sourc-
es of bias, we tested for diff erences between responders 
and non-responders in our study, between responders re-
cruited using two diff erent recruitment methods, and 
factors infl uencing the response rates. Using both the 
comparison with the proven representative study, and the 
tests for factors infl uencing the response rates, we address 
the hypothesis that the population of male volunteers that 
we recruited for a non-invasive longitudinal urodynamic 
study is unbiased and represents the general population. 
 Material and Methods 
 Schiedam Study 
 Subjects for our longitudinal study were mainly recruited in 
Schiedam, a municipality near Rotterdam with approximately 
75,000 inhabitants. General practitioners (GPs) in Schiedam were 
approached to invite their male patients. Inclusion criteria were 
signed informed consent from all volunteers, and ability to void in 
the standing position with a free fl ow rate of at least 5 ml/s. Men 
with a history of any heart condition, known neurological condi-
tions, certain known viral conditions such as being HIV-positive, 
congenital or acquired conditions or surgery of the lower urinary 
tract (LUT), current LUT or anticoagulating therapy and diseases 
altering urinary tract function were excluded. Recruitment took 
place from November 2001 to December 2003. Th e study aimed at 
a rectangular age distribution, i.e. recruiting an equal number of 
patients in eight cohorts of 5 age years between 38 and 77. Two dif-
ferent recruitment methods were used. Using method 1 the GPs 
invited the selected men by mail, including a patient information 
form and a description of the study criteria, and asking them to 
make an appointment at the outpatient clinic of the Erasmus MC. 
 Using recruitment method 2 the GPs again primarily applied all 
the inclusion and exclusion criteria but now invited men by mail to 
visit the GPs’ practices for an interview and transabdominal ultra-
sound examination of the prostate by the investigator. During this 
visit they were invited to a complete investigation at the Erasmus 
MC. During the investigations at the outpatient clinic the prostate 
volume of each subject was assessed by transabdominal ultraso-
nography using Aloka   SSD-500 or Aloka   SSD-900 Ultrasound 
Diagnostic Equipment. Th e prostate volume was calculated by a 
two-dimensional prolate spheroid approximation. At suffi  cient 
sensation of bladder fi lling, a free urofl owmetry was done to verify 
if a maximum fl ow rate (Q max ) of at least 5 ml/s could be achieved. 
If that condition was satisfi ed at least one non-invasive bladder 
pressure measurement was attempted as described before  [3] . All 
subjects completed the International Prostate Symptom Score 
(IPSS). 
 In this report, we included all subjects invited by 20 GPs (n = 
9,236), and subdivided these into responders and non-responders. 
Th e fl owchart ( fi g. 1 ) shows the numbers of subjects in each re-
cruitment method. From an offi  cial registry a socio-economic con-
tinuous rank number (SES), related to all of the almost 4,000 post-
al areas in Th e Netherlands, and thus ranging from 1 (high status) 
to almost 4,000 (low status), was obtained and matched to the sub-
jects by postal code. We stratifi ed the subjects in age groups of 5 
years (38–42, 43–47, 48–52, 53–57, 58–62, 63–67, 68–72). 
 Fig. 1. Flowchart showing the numbers of subjects in each recruit-
ment method of the Schiedam study. Th e subjects were recruited 
by two diff erent methods. Recruitment method 1: the volunteers 
were recruited by letter from their GP, asking them to make an ap-
pointment with our outpatient clinic at the Erasmus MC. Recruit-
ment method 2: patients of GPs were asked to visit the GP’s practice 
fi rst for an interview and transabdominal ultrasound examination 
of the prostate. During this visit they were invited for a complete 
investigation at the outpatient clinic. 
D
ow
nl
oa
de
d 
by
: 
Er
as
m
us
 U
ni
v.
of
 R
ot
te
rd
am
 M
ed
ica
l L
ib
ra
ry
   
   
   
   
  
13
0.
11
5.
13
3.
25
1 
- 6
/1
3/
20
16
 4
:0
3:
50
 P
M
 Recruitment of Male Volunteers for 
Non-Invasive Urodynamics 
Urol Int 2006;77:159–165 161
 Krimpen Study 
 Names and addresses of all registered 3,294 men aged 50–
75 years were obtained (reference date June 1995) from all gen-
eral practices of Krimpen aan den IJssel, a commuter suburb near 
Rotterdam (Th e Netherlands) with approximately 28,000 inhab-
itants. 
 Men who had not undergone radical prostatectomy and had not 
had prostate or bladder cancer, neurogenic bladder disease or neg-
ative advice from their GP, and who were able to complete ques-
tionnaires and visit the health center were found eligible. In all 
cases, the GPs decided whether the patient could enter the study 
before invitation. Th e GPs’ reasons for excluding any patient were 
checked by researchers in the electronic medical records. Recruit-
ment took place from August 1995 to January 1998. 
 Digital rectal examination, transrectal ultrasonography (TRUS), 
urofl owmetry, post-void residual volume and serum prostate-spe-
cifi c antigen measurements were done at the Urology Outpatient 
Department. 
 TRUS was performed with a 7-MHz Brüel & Kjær multiplane 
sector scanning probe. Th e planimetric technique of volume mea-
surement was used. Th is method involves measuring the surface 
area of transverse sections taken through the prostate at 5-mm in-
tervals. Th e average of two intervals multiplied by 5 mm provides 
the volume for each step and the cumulative volume allows the to-
tal prostatic volume (cm 3 ) to be derived. Urofl owmetry was done 
using a Dantec   Urodyn 1,000 fl owmeter. Th e men were asked to 
visit the clinic with a full bladder and were instructed not to void 
in a toilet before that time. 
 Th e post-void residual urine volume (ml) in the bladder was 
computed by transabdominal ultrasonography, using an Aloka ma-
chine with a 3.5-MHz handheld probe using the formula   /6  ! 
(width)  ! (height)  ! (depth). Th e post-void residual was not 
computed if a man was unable to void in the urofl owmeter. Th e 
initial pre-micturitional bladder volume was calculated by sum-
ming the voided volume and the residual volume  [6] . 
 Descriptives were calculated for the variables measured in both 
studies. As the two populations diff er in age range and in exclusion 
criteria applied, two subpopulations were formed for comparison. 
In the restricted Schiedam population only patients with the same 
age range as in the Krimpen study (50 through 75) were included. 
Th e restricted Krimpen population was derived by deleting all sub-
jects with a maximum fl ow rate  ! 5 ml/s, as these were excluded in 
the Schiedam study. Crude diff erences between the restricted pop-
ulations were tested for signifi cance using the unpaired t test. Th e 
variables IPSS score, Q max , voided volume and prostate volume 
were analyzed aft er logarithmic transformation, because of their 
positive skewness. Next, these crude diff erences were corrected for 
confounding variables, i.e. variables that are observed in both stud-
ies (Schiedam and Krimpen), that are known to be diff erently dis-
tributed between the populations and that are also known to have 
an impact on the four outcome variables considered. Th e fi rst pos-
sibly confounding variable is age. Age is known to have an impact 
on prostate volume and, due to the design of the present study, its 
distribution diff ers between Schiedam (an intentional rectangular 
distribution) and the population participating in the Krimpen 
study (a distribution more representative of the general popula-
tion). Th e second possibly confounding variable is social econom-
ic status. For each outcome variable, the confounding variables age 
and SES were included in a multiple linear regression model as re-
stricted cubic splines along with population (Schiedam/Krimpen). 
Th e use of restricted cubic splines is a fl exible way of effi  ciently and 
(almost) optimally adjusting for continuous confounders  [7] . 
 Next we analyzed diff erences in the SES, the age, the recruit-
ment method and the subjects’ GPs between responders and non-
responders of the Schiedam study. Th e subjects were stratifi ed in 
age groups of 5 years, i.e. 37–42, 43–47, etc. We calculated the mean 
response rates (i.e. the number of responders divided by the num-
ber of invited subjects) for those age groups and GPs. We also cat-
egorized the SES in four categories and calculated mean response 
rates for those four categories. Subsequently, we calculated mean 
SES and recruitment method for each GP and compared these by 
analysis of variance. Next we applied multiple logistic regression 
analysis in order to relate the response simultaneously to these vari-
ables. Th e GP with the lowest response was used as a reference. 
 Finally, we tested the diff erences in the distributions of age, SES, 
IPSS score, Q max , voided volume and prostate volume between the 
two groups of responders to the outpatient clinic (Erasmus MC): 
recruited using methods 1 and 2, using unpaired t tests. Apart from 
age and SES, all variables were log transformed prior to analysis, as 
the original variables appeared to have positively skewed distribu-
tions. Next these variables were tested simultaneously using mul-
tiple logistic regression analysis. 
 Results 
 In the Schiedam study, 9,236 volunteers were invited by 
20 GPs.  Figure 1 shows that eventually 843 showed up at 
the outpatient clinic. In the Krimpen study eventually 1,662 
men were included. Summary statistics of the two groups 
of subjects (Schiedam and Krimpen), and the restricted 
populations that were made comparable in age range and 
maximum fl ow rate are presented in  table 1 as mean, me-
dian, standard deviation and interquartile range. 
 A simple unpaired t test (i.e. unadjusted) yielded sig-
nifi cant diff erences with p  ! 0.0005 for all variables except 
age and prostate volume. IPSS, Q max  and voided volume 
were higher in Schiedam than in Krimpen. Th e SES was 
also higher in Schiedam, indicating a lower social eco-
nomic status. Aft er adjusting for the covariables age and 
SES by using restricted cubic splines with 7 knots, the ad-
justed mean diff erences in outcome variables between 
Schiedam and Krimpen remained virtually the same com-
pared to the crude (unadjusted) mean diff erences. 
 Table 2 shows the full response rates in the Schiedam 
study, i.e. the number of subjects presenting at the outpa-
tient clinic (totaling 843), divided by the number invited 
using both recruitment methods 1 and 2 (n = 9,236). Sep-
arate mean response rates are shown for the eight age 
groups, 20 GPs, and four ranges of social economic rank. 
It appears that the response more or less increased with 
the age and the SES (a low SES indicates a high social eco-
nomic status), and was considerably diff erent for diff erent 
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GPs. In addition to that, it can be seen from  fi gure 1 that 
the response to the outpatient clinic appeared higher us-
ing recruitment method 2 (461/3,860 = 0.12) than recruit-
ment method 1 (382/5,376 = 0.07).  Table 2 also shows that 
the mean SES score of the patients invited by the diff erent 
GPs was considerably diff erent, and that there was a strong 
relation between the recruitment method used and the 
GP, caused by the fact that most GPs used only one re-
cruitment method. Only GP 15 and 18 used both meth-
ods. Both the SES and the recruitment method depended 
signifi cantly on the GP according to one-way analysis of 
variance (p  ! 0.001). When all these variables were en-
tered simultaneously, the multiple logistic regression 
showed that the signifi cant explanatory variables were GP, 
age group and SES. No signifi cant interactions were found, 
and the recruitment method (1 or 2) was not a signifi cant 
explanatory variable. Th e infl uence of age group on the 
response was considerable: the odds ratio (OR) of the age 
group with the highest response (ages 58–62) to that of the 
age group with the lowest response (ages 38–42) was 2.9. 
At higher ages the response declined to an OR of 1.7 for 
the group with ages 73–77 compared to the lowest age 
group. Similarly, there were large diff erences between the 
GPs, the OR varied from 4.7 to 1.2 as compared to the GP 
with the lowest response (GP 4). 
Table 1. Descriptives of the covariables age and social economic status and the outcome variables prostate volume, 
maximum urinary fl ow rate (Qmax), voided volume and International Prostate Symptom Score (IPSS) in both 
studies (Schiedam, Krimpen)
Variables Study n Mean Median SD IQR
Age Schiedam 843 55 53 10 48–64
-restricted 538 60 60 8 53–67
Krimpen 1,662 61 60 7 55–66
-restricted 1,469 61 60 6 55–65
SES ranking 1–4,000 Schiedam 840 1,935 2,473 1,285 745–2,889
-restricted 537 2,133 2,504 1,221 745–2,889
Krimpen 1,656 1,219 1,003 1,126 216–2,851
-restricted 1,466 1,213 1,003 1,124 216–2,851
Prostate volume, ml Schiedam 843 36 31 19 24–41
-restricted 538 39 34 22 26–47
Krimpen 1,647 39 35 21 27–44
-restricted 1,455 39 35 21 28–44
Qmax, ml/s Schiedam 843 18 16 8 11–22
-restricted 538 16 15 7 11–20
Krimpen 1,476 11 10 7 6–15
-restricted 1,292 12 11 7 8–16
Voided volume, ml Schiedam 843 331 290 186 190–444
-restricted 538 317 282 169 186–425
Krimpen 1,474 181 140 144 80–238
-restricted 1,293 198 160 143 95–253
IPSS Schiedam 843 6 5 5 2–8
-restricted 538 6 5 5 1–7
Krimpen 1,661 5 4 5 1–7
-restricted 1,471 5 3 5 1–7
Results are also given for subpopulations (restricted). In the restricted Schiedam population, only patients with 
ages 50 through 75 were included. Th e restricted Krimpen population was derived by deleting all subjects with a 
maximum fl ow rate <5 ml/s.
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 According to the t-test ( table 3 ) the IPSS score and 
voided volume were not signifi cantly diff erent between 
the two groups recruited diff erently (p values 0.51 and 
0.94 respectively), but all other variables were. Group 1 
(the group invited by mail to make an appointment at the 
outpatient clinic) was on average older than group 2 (in-
vited to visit the GP offi  ce fi rst), had a lower social eco-
nomic status (a higher SES), a lower fl ow rate, and a low-
er prostate volume. In the multiple logistic regression 
analysis, IPSS was again not signifi cant (p = 0.89) and age 
became only marginally signifi cant (p = 0.07), given the 
other highly signifi cant variables (p  ! 0.001): SES, Q max , 
voided volume and prostate volume. It appeared that 
voided volume became signifi cant when adjusted for the 
other variables (especially Q max ) in the model. If voided 
volume increased by 10% (given the other variables in the 
model) then the odds of belonging to group 2 was multi-
plied by 0.95 (95% CI: 0.92–0.98). If Q max  increased by 
10% then the odds of belonging to group 2 was multiplied 
by 1.10 (95% CI: 1.05–1.14). If prostate volume increased 
by 10% then the odds of belonging to group 2 was multi-
plied by 1.06 (95% CI: 1.02–1.10). Th e eff ect of the uni-
form socio-economic ranking (ranging from 1 to 4,000) 
was signifi cantly modifi ed by age and was given by an OR 
per 1,000 points higher SES of around 1.3 in the lowest age 
group to 0.9 in the highest age groups. 
 Discussion 
 We studied epidemiological aspects of a population of 
843 volunteers recruited for a longitudinal non-invasive 
study of changes in urinary bladder contractility second-
ary to BPH performed in Schiedam. Our aim was to es-
tablish if the population might be biased, or if it may be 
considered a representation of the general population. To 
this end we compared a number of variables with a prov-
en representative study, performed in Krimpen. We also 
studied diff erences between responders and non-respond-
ers, diff erences between responders recruited using two 
diff erent methods, and factors infl uencing the response 
rates in our population, to assess possible sources of 
bias. 
 Global inspection of both (restricted) populations in 
 table 1 seems to show that the SES of the Schiedam popu-
lation was higher than that of the Krimpen population, 
which indicates a lower social economic status. Prostate 
volumes were not signifi cantly diff erent, and although 
symptom scores were signifi cantly diff erent, the diff erenc-
es were so small they may be called clinically insignifi cant 
Table 2. Mean full response in the Schiedam study in the eight age 
groups of patients from 20 GPs in four social economic classes. In 
total, 9,236 patients were invited from which 843 made an appoint-
ment, and showed up at the outpatient clinic (see fi g. 1). Mean re-
sponse was 0.09
Age group Invited, n Response
38–42 2,081 0.05
43–47 1,823 0.05
48–52 1,575 0.13
53–57 846 0.11
58–62 759 0.13
63–67 787 0.13
68–72 782 0.11
73–77 583 0.08
SES score Invited, n Response
   91–745 2,823 0.12
  790–2,504 1,865 0.10
2,591–3,474 2,157 0.08
3,509–3,874 2,374 0.07
GP Invited, n Response SES Recruitment
method
1 469 0.06 3,028 1
2 423 0.06 2,459 1
3 435 0.08 2,940 1
4 418 0.04 2,656 1
5 729 0.08 2,690 1
6 578 0.10 1,730 1
7 645 0.07 2,401 1
8 339 0.06 3,256 1
9 561 0.15 2,157 2
10 442 0.10 2,497 2
11 570 0.11 2,609 2
12 305 0.05 2,564 1
13 428 0.11 1,177 2
14 684 0.06 2,480 1
15 233 0.12 1,531 1.82
16 384 0.13 1,242 2
17 1,147 0.11 868 2
18 208 0.19 2,558 1.66
19 130 0.12 3,124 1
20 105 0.09 2,382 1
Th e mean SES and mean recruitment method are also shown 
for each GP. GPs 15 and 18 used both recruitment methods. For 
them the (two digits aft er the decimal point of the) displayed num-
ber refl ect the percentage of patients recruited using method 2.
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(the IPSS ranges from 0 to 35). Prostate volumes were 
measured using diff erent methods in both studies but 
these methods were compared in a separate study, and 
were found not to cause signifi cant diff erences  [8] . 
 Maximum fl ow rate and voided volume both seemed 
higher in the Schiedam population. Th is is at least partly 
due to the diff erent measurement technique applied. 
While the subjects in the Krimpen study were asked to 
void in a fl ow meter if they could, the Schiedam subjects 
were asked if they had a full bladder, and were encour-
aged to delay voiding and drink water until this was the 
case. As a consequence, the Schiedam subjects voided 
higher volumes. Th ere is a positive relation between fl ow 
rate and voided volume: at increasing voided volume, 
maximum fl ow rates increase. Th erefore, the higher void-
ed volumes in Schiedam may (partly) explain the higher 
fl ow rates. It can therefore be concluded that the restrict-
ed population from the Schiedam study (i.e. only the sub-
jects with an age range of 50–75) was urologically not 
diff erent from the population tested in Krimpen, which 
has been shown to represent the general population  [5] , 
although the social economic status was signifi cantly 
higher in Krimpen. 
 In the literature, three main types of bias have been 
distinguished: selection bias, information bias and con-
founding bias  [9] . Confounding, in the context of the 
ongoing longitudinal study, would mean that the eff ect 
(a change in urinary bladder contractility) is caused by 
other factors than prostatic enlargement. Th e most like-
ly source of such confounding is aging, especially in view 
of the knowledge that in a cross-sectional study, bladder 
contractility in females signifi cantly decreased with age 
while in males this was not the case (in males it was prob-
ably masked by compensation)  [10] . Although this pos-
sible source of bias has to be considered when analyzing 
the outcomes of the longitudinal study, it is not caused 
by the diff erences between the study population and the 
general population, and therefore will not be considered 
here. In the context of the longitudinal study, informa-
tion bias would take the form of regression to the mean, 
i.e. extreme values in the fi rst evaluation will tend to be 
closer to the center of the distribution in a later measure-
ment  [11] . Such regression could aff ect the longitudinal 
study, and is one of the reasons for comparing the re-
cruited population with the Krimpen population. Selec-
tion bias is the most likely bias in the study. Th e way in 
which subjects were recruited infl uences the composi-
tion of the study population, and thus may infl uence its 
outcome. Apart from the intentionally rectangular age 
distribution, which is diff erent from the age distribution 
in the general population, the study might for instance 
be biased by self-selection, i.e. perhaps subjects with 
more-than-average symptoms did more frequently re-
spond. Additionally, subjects with serious symptoms, 
such as a very low fl ow rate, were excluded. For this rea-
son we studied factors infl uencing the response rate of 
the subjects. We found that the response depended on 
age, SES and the GP who invited the subjects. When test-
ed separately, also the recruitment method used (i.e. by 
direct mail from the GP, asking his patient to make an 
Explanatory variables Recruitment
method
n Mean SD p value
Age 1
2
382
461
56
54
9.9
11
<0.001
SES 1
2
381
459
2,335
1,602
1,180
1,275
<0.001
IPSSa 1
2
382
461
6.14
5.60
4.9
4.4
0.51
Maximum fl ow ratea, ml/s 1
2
382
461
16
19
7
9
<0.001
Voided volumea, ml 1
2
382
461
322
339
166
201
0.94
Prostate volumea, ml 1
2
382
461
35
36
22
17
0.04
a Th e variables IPSS score, maximum fl ow rate, voided volume and prostate volume 
were tested aft er logarithmic transformation. Th e descriptives displayed however are from 
the untransformed variables.
Table 3. T-test of age, SES, IPSS score, 
maximum fl ow rate, voided volume and 
prostate volume between the two groups 
of responders to the outpatient clinic 
(Erasmus MC) recruited using methods 1 
and 2 in the Schiedam study 
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appointment with the outpatient clinic, or by inviting the 
patients to the GP offi  ce fi rst for an interview and trans-
abdominal ultrasound examination of the prostate – 
during this visit they were invited for a complete inves-
tigation at the clinic) made a signifi cant diff erence. How-
ever, when all these variables were entered simultane-
ously in a multiple logistic regression analysis, the 
recruitment method was not a signifi cant explanatory 
variable anymore.  Th is was caused by the fact that most 
GPs only used one of the two recruitment methods, so 
that there was a strong relation between GP and recruit-
ment method as explanatory variables. Th e same eff ect 
was seen for GP and social economic status. Th e response 
was highest at the age of 65 and it increased with social 
economic status. 
 Th e distribution of the IPSS score was about the same 
in both groups of responders to the outpatient clinic (Eras-
mus MC): recruited using methods 1 and 2. 
 All other variables studied were signifi cantly diff er-
ent: voided volume, SES and age were higher in group 1 
compared to group 2 (although age was only marginally 
signifi cant); maximum fl ow rate (Q max ) and prostate vol-
ume were lower. However, as judged from the means, the 
diff erences in age, voided volume and prostate volume 
were small, and also the ORs of the logistic regression 
analyses were limited. It thus appears that although both 
groups were diff erent, the diff erence was very limited 
and may be called clinically irrelevant. 
 Conclusion 
 In general we conclude that several factors infl uenced 
the response rate of subjects we recruited for a non-inva-
sive longitudinal study of changes in bladder contractility 
secondary to bladder outlet obstruction. Age and social 
economic status did, the response being highest around 
the age of 60 years and lower at lower and higher ages, and 
increasing with social economic status. Recruitment of 
volunteers in two steps, i.e. asking them fi rst to visit the 
GP’s offi  ce, and inviting them there to visit the outpatient 
clinic, rather than directly inviting them (in writing) to 
the clinic seemed to lead to a higher response, although 
this eff ect could not be statistically discriminated from the 
diff erence in response rates between GPs. Th is latter dif-
ference might be ascribed to the relation between subject 
and his GP, although also a diff erence of mean social eco-
nomic status between patient populations of diff erent GPs 
may have infl uenced that. In spite of these dependencies, 
we found that when the recruited population was correct-
ed for intentional diff erences in age distribution and 
methodological diff erences in fl ow rates, it was not uro-
logically diff erent from the general population. 
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